Specificity and potential mechanism of sulfatide deficiency in Alzheimer's disease: an electrospray ionization mass spectrometric study.
Recently, we have demonstrated that sulfatide content was substantially depleted in post-mortem brain samples from subjects with very mild Alzheimer's disease (AD) relative to age-matched controls. However, it is unknown if the observed sulfatide deficiency is AD-specific and what mechanism(s) lead to this depletion. By exploiting the advantages of electrospray ionization mass spectrometry techniques, we examined the specificity and a potential mechanism of sulfatide deficiency in AD in the study. In contrast to the sulfatide depletion observed in AD, it was found that the sulfatide content in post-mortem brain samples from subjects with Parkinson's disease and dementia with Lewy bodies was either higher than or comparable to that observed from controls, respectively, suggesting that sulfatide deficiency is likely specific to AD. Examination of lipid alterations in cultured embryonic rat brain oligodendrocytes treated with amyloid-beta peptide demonstrated that there was no alteration in sulfatide content up to a 24-hr interval after amyloid-beta addition/treatment. However, there were significant decreases in plasmenylethanolamine and increases in sphingomyelin content in the same study. These findings suggest that sulfatide deficiency in AD is unlikely mediated directly by amyloid-beta peptide accumulation. Thus, these results illustrate the specificity of sulfatide deficiency in AD and exclude amyloid-beta accumulation as a factor directly contributing to sulfatide deficiency in AD.